Mutational analysis of domain I of Pseudomonas exotoxin. Mutations in domain I of Pseudomonas exotoxin which reduce cell binding and animal toxicity.
Pseudomonas exotoxin (PE) is a single polypeptide chain that contains 613 amino acids and is arranged into three structural domains. Domain I is responsible for cell recognition, II for translocation of PE across membranes and III for ADP ribosylation of elongation factor 2. Treatment of PE with reagents that react with lysine residues has been shown to lead to a reduction in cytotoxic activity apparently due to a modification of domain I (Pirker, R., FitzGerald, D. J. P., Hamilton, T. C., Ozols, R. F., Willingham, M. C., and Pastan, S. (1985) Cancer Res. 45, 751-757). To determine which lysine residues are important in cell recognition, all 12 lysines in domain I were converted to glutamates by site-directed mutagenesis. Also, two deletion mutants encompassing almost all of domain I (amino acids 4-252) or most of domain I (amino acids 4-224) were studied. The mutant proteins were produced in Escherichia coli, purified, and tested for their cytotoxic activity against Swiss 3T3 cells and in mice. The data indicate that conversion of lysine 57 to glutamate reduces cytotoxic activity towards 3T3 cells 50-100-fold and in mice about 5-fold. Deletion of amino acids 4-224 causes a similar reduction in toxicity towards cells and mice. Deletion of most of the rest of domain I (amino acids 4-252) causes a further reduction in toxicity toward cells and mice indicating this second region between amino acids 225 and 252 of domain I is also important in the toxicity of PE. Competition assays indicated that the ability of PEGlu57 to bind to 3T3 cells was greatly diminished, accounting for its diminished cytotoxic activity.